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A 31-year-old male presented to the emergency room with a sudden onset of blindness and a
rash after a five-day history of myalgia, abdominal pain, and fever. The diagnostic approach
and the patient's clinical course are presented. Indications for surgical intervention in
staphyloccal endocarditis are discussed. Surgical and autopsy findings are reviewed.
DR. SAMUEL THATCHER (Resident in Medicine): This was the first Yale-New Haven
Hospital admission for a 31-year-old, married, local Connecticut man who worked
as an emergency medical technician and in a chemical plant. He had no known
medical problems, save environmental allergies. The patient was admitted after a
five-day history ofmyalgia, abdominal pain, fever, and chills, and a sudden onset of
blindness and a diffuse rash.
For a week prior to admission the patient had complained of not feeling well,
reporting diffuse abdominal pain, myalgia, malaise, arthralgias, night sweats, and
fever to 102°F. He continued to work until two days prior to admission, when he
consulted his local medical doctor with these complaints. At that time, based upon
right upper quadrant tenderness and a history of passing some dark urine, the
diagnosis of viral hepatitis was made, and the patient was offered hospitalization.
He refused and was treated symptomatically at home. One day prior to admission,
the patient developed a temperature to 106°F that abated somewhat with fluids and
aspirin. He also noted a violent blurring of vision in his right eye and increased ab-
dominal pain. The patient called his local physician who referred him to the
hospital. The physician advised hospitalization again, but the patient again refused.
The day of his admission, the patient presented to the emergency room (ER) with
bilateral blindness and a diffuse rash. He appeared acutely ill and very agitated. A
diagnosis of hepatitis with antigen excess and vasculitis was made. He was given a
loading dose of steroids and was admitted to the medical service.
DR. ALAN KLIGER (Associate Professor ofMedicine): Here is a previously healthy
31-year-old man, who was not known to be a drug user or, indeed, to have any other
substantial medical illnesses, who presented with a six-day history of generalized
symptoms and fever, myalgias, and right upper quadrant pain. Before his admission
his urine contained bile urobilinogen, but no blood was seen. He presented in the ER
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with some impairment in his vision and a diffuse rash. The initial diagnosis was
acute hepatitis, and subsequently a diagnosis of hepatitis complicated by vasculitis
was reached. The diagnosis of vasculitis was made from the nature of the skin rash
and from the ophthalmologic findings. The skin lesions were examined by Dr. Bat-
taglini ofthedermatology service. Dr. Battaglini, would you describe your findings?
DR. JULIE BATTAGLINI (Resident in Dermatology): We examined the patient after his
admission. The skin rash consisted of diffuse, macular, almost urticurial eruptions
on the face, back, chest, abdomen, and extremities. There were a few pustules on the
right nares. The patient's feet were cold and there was the suggestion of a
lividoreticularis pattern over the lateral surface of the left foot. There were ec-
chymotic macules on the median border of the upper lip, bilateral subconjunctival
hemorrhages, small splinter hemorrhages on the right third and fourth, and left
second and third fingers in a setting ofcalloused hands, and two small erythematous
macules on the left thumb, along with ecchymoses approximately a centimeter in
diameter on the flexor surface of the left fourth toe, and the right first fingertip.
These ecchymotic areas were purpuric and not palpable. A similar area that was not
present on admission later appeared on the right fifth finger. The splinter hemor-
rhages seen on admission on the right third and fourth fingers became more exten-
sive along with purpuric macules later in the course of the patient's illness.
DR. KLIGER: In the absence of those substantial splinter hemorrhages, but with the
presence of the pustular lesions, what would your differential diagnosis have been
then?
DR. BATTAGLINI: We thought the pustular lesion on the nares was due to herpes. A
culture of the area later showed it was herpes, and it was unrelated to the other le-
sions. Our differential diagnosis was based on the ecchymotic lesions on the left toe
and on the right finger. We felt these most likely indicated either a septic embolus or
a localized disseminated intravascular coagulation. The fact that the rash on this
person was not palpable steered us away from a diagnosis of vasculitis.
DR. KLIGER: The second piece of evidence was the ophthalmologic exam. Dr.
Soloway, who examined thepatient for the ophthalmology service, reported that the
optic nerve head showed some hemorrhage. There were no Roth spots, and no other
hemorrhages or exudates were visible. With bilaterally decreased vision and only
hemorrhages on the nerve heads he considered a diagnosis of papillitis. From the
combination of the diffuse rash and papillitis, a diagnosis was made of acute
vasculitis.
Dr. Miller, in a patient who may have had an acute viral hepatitis, perhaps a week
or ten days earlier, is it reasonable or unreasonable to think of the possibility of an
acute vasculitis at this time?
DR. DENIS MILLER (Associate Professor of Medicine): Vasculitis associated with
hepatitis B usually appears at a time when there is antigen excess. This usually cor-
responds with theprodromal stage or the incubation period. The only thing unusual
about this presentation is that thejaundice and the right upper quadrant discomfort
came on simultaneously with evidence of vasculitis. That is unusual, but it has been
described. The picture of acute vasculitis is quite consistent with all the described
cases of acute polyarteritis nodosa, often involving the central nervous system. The
only thing unusual about this story so far is the temporal relationship, and I'm
unhappy to have the two coming on simultaneously.
DR. KLIGER: Sam, could you give the rest of the clinical history?
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DR. THATCHER: A further questioning of the family revealed that there had been no
IV drug use. The patient had not been on any medications. There had not been any
ingestion of contaminated food, travel, or previous infection or known exposure to
people with hepatitis, although the patient did work as an emergency medical techni-
cian and did have needle exposure. He also worked in a chemical plant with some ex-
posure to phenol. The family did reveal that the patient had had an ingrown toenail
for about ten days to two weeks prior to admission, but that he had been too sick to
mention this to his doctor when he was seen two days prior to admission. We did not
notice it on physical exam.
The past medical history was negative for medicines, negative for surgery, and
negative for any sort of illness or allergies other than environmental allergies which
had been treated with intradermal injections. The history was also negative for car-
diac and immune diseases.
On physical exam, the patient was a large, muscular, male who was disoriented,
agitated, responsive only to light, and complaining of abdominal pain. He was in
obvious marked distress and overtly very ill. The blood pressure was 120/80 mm Hg,
and his pulse was 140/minute and regular. His temperature was 101.4°F rectally,
and his respiratory rate was 28/minute. The skin has been described well by the
dermatologist. Head and neck exam showed subconjunctival hemorrhages, sharp
optic disks, a Roth spot, and flamed hemorrhages of the right eye on our exam. As
mentioned, there was a crusty nasal lesion and ecchymotic lesions of the upper lip.
There was decreased range of movement in the neck, but there was no arteriovenous
distension or bruit. The chest was clear. The PMI of the heart was slightly displaced
to the left, and there was a II/VI holodiastolic murmur at the base, without an S3 or
S4. The abdominal exam revealed decreased bowel sounds and diffuse tenderness
with marked right upper quadrant tenderness. In the ER the stool was positive for
heme, and on re-exam it was negative. Extremities showed very mild splinter hemor-
rhages. The pulses in the extremities were strong, and there was no edema. His
neurologic exam showed he was responsive only to light. The patient's muscle tone
was increased, and there was a slight decrease in movement of the right lower ex-
tremity. There was persistent clonus, hyperreflexia, and a questionable up-going
right toe.
The data base included a CBC that showed a white cell count of 20,400/mm3, and
there were 32 percent segmented neutrophils, 48 percent bands, and 10 percent
metamyelocytes. The platelet count was 42,000/mm3, and the hematocrit was 41
percent. His PT and PTT were normal. Fibrinogen was 560 mg%o with fibrin split
products less than 40. Serum hemoglobin was 61, serum haptoglobin was 2, and
tests for cryoprecipitate and Coomb's reaction were negative. The BUN was 60
mg%/o, creatinine was 3.5 mg%, uric acid was 6.5 mg%lo, calcium was 8.8 meq/L, and
albumin was 3.0 g/100 ml. The SGOT was 79 units, and the total bilirubin was 5.6
mg%o. Urinalysis showed 1 + protein, marked RBCs, RBC casts, renal tubular cell
casts, and renal tubular cells. Arterial blood had a pH of 7.46, with a pCO2 of 26
mm Hg, and aPO2 of 91 mm Hg on room air. The chest X-ray showed slight
enlargement of the heart and a questionable right lower lobe infiltrate. The plain
film of the abdomen was normal. The fourth tube of a spinal tap had a red blood
cell count of 1,025, and a white blood cell count of 4,300 with 96 percent segmented
neutrophils. An abdominal echo showed an enlarged liver and spleen. Cardiac echo
showed aortic insufficiency with questionable vegetations. Countercurrent immuno-
electrophoresis was normal on urine, serum, and CSF. We saw questionable in-
tracellular bacteria on a blood smear, but, on examination, the buffy coat was
221negative. EKG showed a primary AV block with ST elevations in leadsI,II, AVL,
and 5 through 6. No previous EKGs were available for comparison. The patient was
treated with penicillin, gentamicin, and oxycillin for presumed sepsis. On the day of
admission he was seen by the ophthalmology, immunology, dermatology,
neurology, infectious disease, liver, and cardiology services.
On his second hospital day, a diagnosis of staphylococcal sepsis was confirmed,
first by skin biopsy culture and later by blood, urine, and CSF cultures. Penicillin
was discontinued, as were the steroids. The skin rash decreased in intensity,
although there was further maturation ofthe embolic phenomena. A differential cell
count showed 61 percent bands and the platelet count was 28,000/mm3. The heart
murmur was still present without change, and there were no signs of cardiac failure.
A Swann-Ganz catheter was placed, and a cardio-thoracic surgery consult was ob-
tained on this day. The urine output had dropped to 10-15 cc an hour, creatinine
had risen to 6.1 mgWo with a BUN of 125 mg0lo. An acute peritoneal dialysis catheter
wasplaced bygeneral surgery that day. Theperitoneal fluid showed 4,200 red blood
cells andjust over 8,000 white blood cells. An abdominal surgery consult determined
he did not have an acute abdomen, although there was increasing right upper
quadrant tenderness. By this time the patient was comatose. A CAT scan without
contrast was negative. There was decreased movement on his right side, and
anisocoria was noted.
On the third hospital day the rash seemed to resolve, and the embolic lesions
matured further. The white blood cell count dropped to 13.2/mm3 with only 4 per-
cent bands. He was treated with nine grams per day of oxycillin. His temperature on
that day reached 100.8°F. A repeat echocardiogram showed aortic insufficiency
with vegetations. The murmur had increased to a grade III/VI holodiastolic mur-
mur, and the patient had "pistol-shot" pulses. There still was no evidence of cardiac
failure. Thepatient also developed on this day cardiac arrhythmias showing couplets
and triplets, and he was treated with a lidocaine drip. His CPK was normal, and his
arterial blood gases were stable. His BUN was 103 mg%o and the creatinine had risen
to 8.1 mglo. The total bilirubin had fallen to 1.92 mgWo, and the SGOT and alkaline
phosphatase levels were normal. He had normal LFTs and normal cortisol levels.
Neurologically, his sensorium seemed to increase, but there still was a right paresis,
and there was a question of some posturing. He also developed a left facial palsy. A
new Roth spot was seen, but there seemed to be a decreasing amount of papillitis on
ophthalmologic exam.
On the fourth hospital day minimum inhibitory concentration studies by the in-
fectious disease lab confirmed that oxycillin in our present regimen was the treat-
ment of choice. His platelet count had risen to 90,000/mm3. There was a decreased
amount ofectopy noted while he remained on the lidocaine drip. There was still no
evidence of failure. The urine output had increased to 75 cc/hour. The BUN re-
mained stable at 130 mg0lo. The patient's vision started to return, and he could
recognize members of his family and communicate intermittently. A repeat CAT
scan without contrast was negative.
On the fifth hospital day an abdominal echo showed normal liver, spleen, and
kidneys without evidence of overt abscess formation. The BUN fell to 109 mg%o,
and urine output continued to rise. His cardiovascular status showed a wide-open
aortic valve by blood pressure readings. The patient remained hemodynamically
stable, and he was taken to the catheterization lab in preparation for surgery. A
catheterization showed a 4+ aortic regurgitation without mitral regurgitation, and
there were no signs of a left-to-right shunt.
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DR. KLIGER: Here is a patient who was admitted after a five-to-six-day prodromal
period and died five to six days later of bacterial endocarditis and overwhelming
sepsis. In the first several hours following hospitalization the data that began ac-
cumulating pointed toward a multi-system disease involving the liver, kidneys, and
central nervous system. We appreciated a low-grade disseminated intravascular
coagulation, increasing embolic phenomena on the patient's skin and his eyebrows,
progressive heart disease, and metabolic abnormalities with a delta metabolic
acidosis. The diagnosis of acute bacterial endocarditis was suspected immediately,
and therapy was begun with a combination of penicillin, oxycillin, and gentamicin.
Dr. Melnick, can you tell us why that recommendation was made? Is oxycillin insuf-
ficient to cover a streptococcal organism? Why add penicillin in addition to the
other two drugs?
DR. MELNICK (PostdoctoralFellow, InfectiousDiseases): We initially saw this patient
late on his first day of hospitalization. By that time, physical examination revealed
multiple signs consistent with peripheral embolic events including new splinter
hemorrhages, conjunctival petechiae, and Roth spots. We therefore felt that acute
bacterial endocarditis was the likely diagnosis. Our recommendations concerning
initial antibiotic therapy were based on an assessment of the likely pathogens en-
countered in this setting. Staphylococcus aureus accounts for the majority of cases.
Therefore, we chose a semi-synthetic penicillin. Other potential gram-positive
pathogens we considered were Streptococcus pyogenes, given the pustular skin
lesions around the nares, and Streptococcus pneumoniae. Enterococcal infection
was considered less likely, given the patient's age. Gram-negative bacilli are a poten-
tial cause of acute endocarditis, though usually in the setting of IV drug abuse.
Given this patient's presentation with endocarditis, meningitis, and purpuric skin
rash, another concern was the possibility ofinfection withNeisseria meningococcus.
The patient worked as an ambulance technician and a question had been raised of
recent contact with a patient with meningococcemia. Given this factor, we suggested
inclusion of penicillin G in his initial antibiotic regimen. In the setting of fulminant
disease, an aminoglycoside was added to provide coverage for gram-negative bacilli
and enterococci pending initial culture results. In answer to Dr. Kliger's question,
Group D Streptococci of the enterococcal group tend to be more resistant to peni-
cillin than other streptococci, and treatment of endocarditis due to these organisms
requires combination therapy with penicillin G and an aminoglycoside.
When initial blood cultures grew Staphylococcus aureus, penicillin and gen-
tamicin were discontinued. The issue of combination therapy with a semi-synthetic
penicillin and an aminoglycoside for S. aureus endocarditis, remains controversial.
However, the bulk of the evidence available suggests that inclusion of an
aminoglycoside does not improve overall outcome.
DR. KLIGER: Twelve hours after admission the diagnosis of staphylococcal infection
was made when the staphylococci grew out of both the skin biopsy and the CSF.
With a diagnosis of staphylococcal endocarditis and septicemia, our management
had changed dramatically. First, as you know, staphylococci produce a coagulase
which causes extensive destruction and large abscess formation in the heart, in the
myocardium, in the areas around the valves, and in other places in the body that it
involves in disease as well. Because of that very destructive process, once the infec-
tion is seeded, antibiotic therapy is often insufficient to eradicate the infection, and,
if it does eradicate infection, it does so slowly at best. Once endocarditis is
suspected, the type ofendocarditis and the source ofthat endocarditis are important
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in determining the prognosis of patients and developing a reasonable approach to
therapy. In large cities, including New Haven, we frequently see right-sided endocar-
ditis, especially in narcotics addicts. The literature on right-sided staphylococcal
endocarditis shows that the clinical courses are frequently complicated by
widespread metastatic lesions. When the patients are treated with adequate courses
of antibiotics, although they have a high morbidity, they have a relatively low mor-
tality. In contrast to that, patients with primary left-sided endocarditis have a very
poor prognosis. They not only develop metastatic lesions but also rapid wall destruc-
tion and paravalvular suppuration. Therefore, if a diagnosis of primary left-sided
endocarditis is entertained, an important issue is to decide at what point one must in-
tervene surgically to make some attempt to repair the heart. Once there is substantial
destruction of tissue and suppuration it can be technically very difficult to locate
viable tissue in which to implant a new valve. In this particular case the echocar-
diogram and a cardiac catheterization provided valuable help. Could we review the
echocardiograms first?
DR. ANTHONY CARTER (Resident in Radiology): The patient had two echocar-
diograms. The first was performed the day after his admission. M-mode from that
study demonstrates a fine high frequency flutter in the anterior leaflet of the mitral
valve which is often seen in aortic regurgitation. Also, the left ventricle in end
diastole measures slightly greater than normal. Early closure of the mitral valve is
not present. The 2-D at this time does not demonstrate any abnormality in the aortic
valve or the mitral valve.
DOCTOR: This patient did not have mitral valve preclosure, but he was tachycardic.
With a longer diastolic period there is more opportunity for preclosure. With a
slower heart rate, preclosure might have been evident here.
DR. CARTER: We can also review the 2-D echocardiogram from our second study of
the patient later in his course. On the long axis view we see the right ventricle with a
catheter in it. We see the aortic valve with some small central echos which are
suspicious ofvegetations. The aortic valve appears too low, and this gives us the im-
pression that there is prolapse of leaflets back into the left ventricle.
DOCTOR: There is some thickening of the posterior wall of the aorta, also, which is
evident on both cross-sectional and longitudinal views.
DR. CARTER: With the short axis view of the aortic valve we see a little posterior
thickening. We can see only two commissures in the valve. There are no vegetations
on short axis view. On an apical four-chambered view, we can see a normal mitral
apparatus, left ventricle, left atrium, and septum. On the long axis view we see some
flickering echos above the anterior leaflet ofthe mitral valve. They are too low to be
from a normal aortic valve. Again, these findings suggest prolapse of aortic valve
leaflets, although a small vegetation prolapsing through the aortic valve plane could
give this appearance as well. In summary, there is a bicuspid aortic valve with
regurgitation, prolapse, and, possibly, small vegetations.
DR. KLIGER: Steve, you were the cardiologist who was caring for the patient shortly
after admission. Can you tell us what information this study gave you, why you
decided to do the catheterization at the point that you did, and finally, and most im-
portant, what is your indication in people in whom you suspect staphylococcal endo-
carditis for surgical intervention?
DR. STEVEN MASON (Assistant Clinical Professor ofMedicine): It was clear that this
unfortunate young gentleman was morbidly ill on his admission, and although we
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suspected endocarditis early in his course, and it was confirmed in a short period of
time, it was also clear that with aplatelet count of40,000/mm3, a high bilirubin, and
a rising BUN, he was not an optimal candidate for surgical intervention. He also had
been observed for only a short period of time, and while there was evidence ofexten-
sive microembolization, we did not know whether that would continue to be an
ongoing process. Finally, there was no evidence of congestive heart failure.
Although the patient had a murmur he had well-preserved diastolic blood pressure
and no pulmonary congestion. Following the patient over the course of his five-day
hospitalization on adequate antibiotic therapy it was apparent that a number of his
serious problems were resolving. His extensive neurological impairments were im-
proving, his bilirubin was falling, his platelet count had risen, and in many respects
he was responding appropriately. He did have a continuing development and
maturation of microemboli as seen in his nailbeds and in his eye grounds, and in the
fourth and fifth days he had a gradually falling diastolic pressure with an increasing
intensity of his murmur. His PR interval, which was initially about .24 seconds, had
lengthened to .32 seconds on the morning of his catheterization and surgery. This
implied the continuing development of an intramyocardial abscess in the interven-
tricular septum. Because of his improving overall situation and his worsening
hemodynamic status, the decision was made to proceed with an operative approach.
I think that the timing of such a decision is always a question ofjudgment which has
to be based on the situation of the individual patient. One could argue that inter-
vening earlier than we did might have approached his extensive myocardial prob-
lems before there was further necrosis. We do not know that for sure. He certainly
was not in optimal condition for surgery. One could also argue that waiting longer
might have allowed further time for the antibiotics to work and to control the infec-
tion. The patient seemed to be stable, and we were concerned about his worsening
hemodynamic status. Therefore we decided it was time to act.
The wider issue that you raised is whether or not I think all patients with
Staphylococcus aureus endocarditis should be treated with an operative approach.
My personal feeling is that the situation has to be approached on a very individual
basis. A review ofa large series ofcases by Kirklin's group in Alabama addresses this
issue specifically [1]. In that series the authors reviewed 24 cases of staphylococcal
endocarditis, in which twelve patients were treated medically, and twelve were
treated surgically. There were three deaths in the surgical series, and seven deaths in
the medical series. If one looks only at endocarditis due to Staphylococcus aureus in
that series, there is no statistical difference between the outcome. They added to
those cases, eleven cases of Staphylococcus epidermis endocarditis in which there
were no deaths. Two of those patients were treated medically, and nine were treated
surgically. If one then adds the results from both organisms together, one reaches
statistical significance indicating that surgery prolongs life and decreases mortality.
Looking at Staphylococcus aureus alone, however, their data do not suggest that.
There are many other series in the literature in which Staphylococcus aureus endo-
carditis, especially in drug addicts, has a very low mortality.
DR. KLIGER: In that retrospective study, patients with all types of endocarditis were
included. In the group with endocarditis from staphylococci, both types were
separated out. Of all patients who did not have congestive heart failure, there was a
14 percent mortality rate for those who did not get surgery, and a6 percent mortality
rate for those who did get surgery. The difference was statistically significant.
However, among patients who did have congestive heart failure, there was a 65 per-
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in those who were treated surgically. Those two figures were significantly different
statistically, and this is the experience reported by most centers. However, in a group
of patients with staphylococcal endocarditis, with or without congestive heart
failure, there was no statistically significant difference in survival, whether one did
or did not get surgery. The obvious problem with this study is that it is a retrospec-
tive study, in which selection for surgery or medical treatment was not randomized.
Presumably selection was based on the clinical condition of the patients and on their
clinical course. It is virtually impossible to draw any conclusions from a statistical
difference between two dissimilar groups. Therefore, while this data has been used
in the literature to support aggressive surgery, even in the absence of congestive
heart failure, we have to consider that very carefully and ignore this type of analysis.
Dr. Shaw, what is your surgical opinion on patients like this one? What are your in-
dications for a surgical approach?
DR. RICHARD SHAW: There were several indications for operating on this young man.
Initially he did have aortic regurgitation which was mild. He was not in failure when
we first saw him and was well compensated, but he had a first degree A-V block.
This was quite disconcerting, and, coupled with the fact that he had an ectopy, made
us almost certain that he had myocardial abscesses which are frequently seen with
aortic valve endocarditis. The indications for early surgery in a patient with endo-
carditis would be sepsis and emboli, with or without cardiac failure. If one can
sterilize a patient and operate on him before he develops renal or CNS or myocardial
complications, he will, of course, do better than he would by prolonging therapy un-
til he has systemic deterioration because of uncontrollable sepsis or congestive
failure or until the infection embolizes to other vital organs. Our decision to operate
on this patient at that time was confirmed by his course and by progressive widening
of his pulse pressure.
DR. KLIGER: Would you tell us what happened in the operating room?
DR.SHAW: One of the most important studies that we have today is the 2-D echo-
cardiogram. It was a great deal of value in this case, because it suggested a con-
genitally bicuspid valve. Consider what is seen by a surgeon at the time of median
sternotomy. One opens the aorta with a transverse aortotomy and can look down
onto the'aortic valve. Anteriorly, there is the orifice of the right coronary artery,
and, additionally, there is the septum underlying this area. Posteriorly, there is the
orifice of the left coronary artery. Normally, there are three valve leaflets -the right
coronary cusp, the left coronary cusp, and the non-coronary cusp. In this patient we
found complete fusion of the left and right coronary cusps, giving him a congenital
bicuspid aortic valve. The non-coronary cusp was involved with endocarditis.
Beneath the non-coronary cusp and extending toward the left coronary artery is the
anterior leaflet of the mitral valve. This patient had complete involvement and
replacement of the non-coronary cusp of the aortic valve by extensively infected
vegetative tissue. When we removed the valve, we found that the sepsis had bur-
rowed through the septum and into the right ventricle. Posteriorly, the infection
burrowed out through the wall of the aorta into the subadventitial areas. There was
a layer of granulation tissue on the anterior leaflet of the mitral valve as well.
Because of this, Dr. Wolfson was kind enough to come up to the operating room,
and we discussed the situation and decided to make a left atriotomy. When the left
atrium was opened we found a vegetation which was pedunculated and approx-
imately 1 to 11/2 cm in diameter, lying in a loose fashion on the atrial aspect of the
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anterior leaflet of the mitral valve. Thus, we were faced with a patient who had an
infection involving the aortic valve and the mitral valve. Further infection of the in-
terventricular septum had created, in effect, a ventricular septal defect (VSD), and
infection of the posterior aortic wall had formed an aorto-annular disconnection.
We replaced the mitral valve with a porcine valve without incident. The repair of
the septal defect was somewhat more difficult. We made an incision into the right
ventricular outflow tract, but we found the VSD extremely difficult to reach.
Therefore, we closed his VSD with mattress sutures, approaching it through the
aortic annulus. The aortic valve was also replaced, using a porcine prosthesis. After
removing the mitral valve and the aortic valve, there was the problem ofthe area in-
volved in the sepsis. There usually is some tissue ofthe trigone to which one can sew
the replacement valves, or one can sew them one to the other to tryto reconstruct the
annulus and create a watertight seal. We partially closed the annulus by sutures
which we placed to bring the tissue together in sewing in the aortic valve. We also
took some sutures from the outside of the aorta and were able to reconstruct the
aortic root posteriorly. The other option would have been to put in a dacron patch,
but we elected not to do so. We were successful inclosing himprimarily. Wealso put
in a Tenkoff catheter to institute peritoneal dialysis in the operating room, and we
put in an intra-aortic balloon. We tried to remove the patient from cardio-
pulmonary bypass, but as soon as we did, he developed massive hemorrhage via his
endotracheal tube. Despite adequate hemodynamics subsequent to valve replace-
ment, and what appeared to be fairly good ventricular function, every time we tried
to come off the pump, his pulmonary artery would fill with blood, and he would
literally pour blood out through his endotracheal tube. It became very difficult to
ventilate him, and he expired.
DR. KLIGER: Based on what you saw at surgery, would it have made anydifference to
operate on the patient 24 or 36 hours earlier?
DR. SHAW: No, I don't think so.
DR. G.J. WALKER SMITH (Associate Professor ofPathology): The principal findings
at autopsy were those of multi-organ, multi-focal hemorrhage and necrosis. The
source of this hemorrhage and necrosis was macro- and micro-thrombi from af-
fected heart valves. A number of the lesions studied histologically at autopsy did
demonstrate necrotizing vasculitis. Such lesions were found principally in the heart,
brain, kidney, and spleen, but in all cases there were abscesses, and in many in-
stances demonstratable organisms were associated with necrotizing vasculitis. Such
lesions were caused by septic thrombi and not mediated immunologically. I will
discuss a few of the more dramatic embolic lesions. On the right side ofthe brain in
the parietal cortex a 1 cm infarct was found. The occipital region of the brain
showed multiple smaller necrotizing lesions on the opposite side as well. To address
briefly the issue ofblindness, we asked Dr. Kim from the neuropathology section to
look at this brain. He felt the visual cortex was not principally involved by these em-
bolic lesions. Dr. Grave from the ophthalmology division studied the eyes and could
come to no definitiveconclusion about involvement ofthe eyes with respect to blind-
ness. Therefore, in light of the clinical situation, I think that the diagnosis of
papillitis should stand. Severe and dramatic necrotizing and hemorrhagic lesions
were present in the cerebellum. The entire brain was markedly swollen and weighed
almost 1,600 grams, which is some 300-400 grams above normal for this patient.
The spleen was dramatic. Exudate on the capsular surface covered polygonal le-
sions which outline infarcted zones seen on cut section. Organ abscesses in the
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course of staphylococcal endocarditis may protect organisms from therapeutic ef-
forts, and I would mention that the spleen histologically appeared to be a culture
medium. Many stainable and presumably viable organisms were identified within
the spleen infarcts. Multiple cortical infarcts were present in kidney. We could find
no evidence for glomerulonephritis outside ofthe infarcted areas. Therefore, we felt
that there was not a significant immune complex deposition as the cause of renal
failure, but, rather, renal impairment was on the basis of embolic nephritis.
The heart weighed 760 grams, and showed a predominant left ventricular hyper-
trophy pattern which is consistent with Dr. Shaw's observation of congenitally
bicuspid aortic valve. Ofmajor interest was the site ofsurgical repair oftheacquired
ventricular septal defect. While at autopsy the graft was intact, readily apparent at
the site of surgery was the extensive hemorrhage and necrosis that Dr. Shaw en-
countered in sewing the graft into the region of the VSD. Extensive embolic
necrotizing lesions were present throughout the myocardium. The route of
dissemination is hematogenous through the coronary artery circulation. There was
necrosis and abscess formation within papillary muscles of the left ventricle.
Stainable organisms were also found within these regions as well. Vegetations were
not found on the prosthetic valve.
The cause of death was related to intra-operative problems, one ofwhich was the
bleeding problem that Dr. Shaw alluded to. The left lung was heavy, weighing 700
grams as a result of intra-lobar hemorrhage and edema. The right lung, which was
fixed with formalin, inflated, and cut sagitally, was also heavy. The posterior por-
tion of upper lobe and entire lower lobe were filled with blood, similar to the left
lung. In the right lower lobe, there was extravascular hematoma distending the
perivascular space; that is, the connective tissue sheath of pulmonary artery and
bronchus. Such alesion is consistent with rupture of a pulmonary artery, most likely
catheter-induced.
DR. KLIGER: Can you tell us why you think he died?
DR. SMITH: I think the hemorrhage noted in the lungs was highly significant. What
was the estimated blood loss? Was this uncontrolled blood loss?
DR. SHAW: Blood was pouring out of the endotracheal tube as if it were a faucet.
DR. SMITH: In addition, I would think that the cardiac pump was in trouble. The con-
centration ofthe necrotizing abscesses in the myocardium did not speak well for the
future of this young man had he survived this hemorrhagic lesion from the
pulmonary artery.
DR. ROBERT LEVINE (Assistant ClinicalProfessor ofMedicine): Was the rupture into
the pulmonary artery possibly due to rupture of a mycotic aneurysm?
DR. SMITH: An excellent question as vascular lesions and abscesses were found in
other organs. Sections from lung hematoma and random sections showed no
evidence of pulmonary vasculitis.
DR. LEVINE: From the size ofthe vegetations, could you estimate the amount of time
that the patient had his acute bacterial endocarditis? Could anybody else here
estimate duration of endocarditis based on clinical experience or pathological
experience-days or weeks?
DR. SMITH: The clinical course and tissue changes are most consistent with a virulent
course of only days.
DR. THOMAS DUFFY (Associate Professor ofMedicine): I am not convinced that the
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two-dimensional echocardiogram really provides any valuable information. My
question to the radiologists and cardiologists is whether or not it might be better to
use some new investigational means oflooking for abscesses within the myocardium
at the outset when it really would allow one to see the extent of the process beyond
the cardiac valve involving the myocardium and suggest or perhaps induce one to
move ahead with surgery. What is the role that gallium, technicium pyrophosphate,
or thallium scans could play? It seems to me that the echocardiogram simply con-
firmed in this patient what you already heard with the stethoscope, that he had wide-
open aortic insufficiency.
DR. MASON: The lengthening PR interval and, also, I would add, the thickening of
the posterior wall ofthe aorta on the two-dimensional echo, both implied there was
extra-vascular extension of his infection. The question which you are raising is
whether or not we know that patients who have extra-valvular extension aregoing to
do better with surgical as opposed to medical therapy. The answer to that is not
available, although one would obviously think about earlier intervention in that type
of patient who would be a good surgical candidate. I should also add to your list of
radioisotopes Indium-labeled platelets, which have been shown in this institution by
Dr. Arthur Riba to pick up areas of vegetation. They are also under investigation.
DR. DUFFY: I have been told that by the time somebody blows open an aortic valve,
ten to fourteen days must have passed with endocarditis. Do we have to say that a
patient had endocarditis for ten to fourteen days before the development of aortic
insufficiency?
DR. MASON: I think it depends, in part, on the organism. With Staphylococcus
aureus, I think it could be less than that; for Candida, it might be a number of
months. I think the size of the vegetation depends, in part, on the rate of growth of
the organism.
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